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Based on Zhang and Li's molecular dynamics calculations, the heat conductivity (k) of metallic 
single-wall Carbon nanotubes (SNTs) was incorrectly concluded as mainly influenced by the radius. 
Apart from that, their isotope effect interpretation on «:(r) for the metallic SNTs using solely the 
phonon scattering mechanism is also highlighted to be incorrect. 

PACS numbers: 65.80.+n; 73.61.Wp; 66.70.+f 
Keywords: Carbon nanotube. Thermal conductivity 



'q ' Recently, G. Zhang and B. Li (ZL) have attempted to 
c/2 ' propose a model that explains how thermal conductiv- 
■ ity is related to chirality and isotope concentration by 
using the non-equilibrium molecular dynamics In 
their calculations, they have utilized the Hamiltonian 
with the Tersoff empirical potential 2], which is given 
by, H = [(p?/2m,) + il/2)j:,,j^Jc{n,){VR{r,,) + 
bijVA{rij))] ■ fc is a function of the atomic distance, 
Vr^a denotes the repulsive and attractive potentials re- 
spectively. Whereas bij describes the bonding nature of 
atoms i and j, or implicitly describes how the valence 
electrons of Carbons influences the phonons vibrational 
properties. The heat gradient was achieved with the 
Nose- Hoover heat baths 01 ■ addition, the thermal 
current, J = —kVT is used by assuming a steady state 
heat flow. It has been shown that the T-profile along 
the nanotube, dT/dx is identical between (9,0)-metallic 
and (10,0)-semiconducting nanotubes. The data listed 
in Table 1 of Ref. (ij are plotted in Fig. [H From the 
definition, a chiral molecule cannot be superimposed on 
its own mirror image Therefore, (n,0) and {n,n) 
are achiral SNTs. SNTs are usually characterized by the 
index (n,m), which originates from the roll- up or chi- 
ral vector, C/i — nai + ma.2 where ai and a.2 are the 
2D graphite-sheet lattice vectors while n and m are in- 
tegers p. Refer to Figs. |21 and |21 which clearly point 
out that the chirality exists for the chiral angle, C in the 
range of 0° < C < 30°. Note that the Figs. |3 and El were 
carbon-copied from the Ref. 7] and Ref. 0] respectively. 
In a first order approximation, SNTs can be made metals 
if (n — to)/3 equals an integer, otherwise they are semi- 
conductors [^. In other words, (9,0) (5,5) are metals, 
whereas (10,0) is a semiconductor. 

ZL should realize that the Landauer theory of purely 
phononic scenario discussed by Yamamoto et al. jS| is 
limited to the semiconducting SNTs. As such, the total 
heat conductivity for metallic SNTs should be written 
a,s K — Ke + Kph 0- Consequently, K^^g^ > k'^iqq-^ and 

/{^"gj* > K^j^^g-) from Table 1 of Ref. do not indicate 

that the changes in k as mainly from r since K^~gj and 
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FIG. 1: Calculated heat conductivity (k) versus SNT's radius 
based on Zhang and Li ^l:|'s calculations. 



FIG. 2: Single-walled carbon nanotubes exist in a variety of 
structures corresponding to the many ways a sheet of graphite 
can be wrapped into a seamless tube 2J- 



are also influenced by Ke significantly. It is un- 
clear and disturbing as to why ZL have sidestepped the 
contribution of Kg even in the metallic (9,0) and (5,5) 
SNTs. 

Subsequently, interpreting the results plotted in Fig. 
2b of Ref. Ij based on phonon scattering mechanism 
alone is absurd because (5,5) is likely a metallic SNT. 
Therefore, Ke{T) is definitely a non-negligible term 
complying with the arguments mentioned above. In sim- 
ple words, isotope effect pops out in the total heat con- 
ductivity as given in Eqs. and ((SJ below 



(T) 
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These equations simply suggest that Kg (T) remains the 
same, regardless of isotope doping. As a consequence, 
ZL should first identify and isolate Ke{T) from Fig. 2b of 
Ref. Q in order to justify the phonon scattering mech- 



anism for Kpi^'{T) and 



(T). Alternatively, they 



should either show that the (5,5) SNT is a relatively 
large-gap semiconductor or their Hamiltonian does not 
contain electrons, which is meaningless for condensed 
matter applications anyway. Otherwise, their analyses 
presented in the cond-mat/0501194 are literally incor- 
rect. 
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Chong Kok Boon for providing some of the references. 



2 



FIG. 3: Schematic of a 2D graphene sheet iUustrating lattice 
vectors ai and a2, and the roU-up vector Cu ~ na^ + ma2, as 
weU as the translation vector T along the nanotube axis that 
defines the ID unit cell. |a|. 
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